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Many Southeast Asian countries like the Philippines have been dealing with rabies for a 
long time. In the Philippines alone, there are about 200 human deaths reported annually. 
The vast majority of which are caused by dog bites (Deray, 2015). Domestic dogs have 
been reported as the source of infection of more than 95% of human rabies cases 
worldwide (Cleaveland, et al., 2006). It is therefore a good strategy to focus on the source 
in order to eliminate rabies. The recommendation of the World Health Organization is to 
reach at least 70% vaccination coverage of the existing domestic dog population (WHO, 
2015) and maintain the population immunity above critical levels for at least twelve 
months, which in turn, interrupts the transmission of rabies (e.g. Coleman & Dye, 1996; 
Cleaveland, et al., 2003; Hampson, et al., 2009; Morters, et al., 2013). 
 
The Philippine government has been campaigning to eliminate rabies by 2020 in line with 
the ASEAN goal. All sectors of the animal health industry including private and non-
government organizations, as well as the national, regional, provincial, city and municipal 
levels of government are called to help. The human health industry, represented by the 
Department of Health (DOH) is also involved in achieving this goal. Local government 
units (LGUs) in the country have their own programs for rabies elimination such as mass 
vaccination drives, information campaigns, personnel trainings, spay and neuter 
programs, and impounding, to support the national goal. Crucial for these efforts to be 
effective and strategic are reliable and accurate baseline assessments of the dog 
population size and composition. Accurate estimates of the domestic dog population 
further supports cost and time planning for a program. Once baseline assessments have 
been conduct an infrastructure is outlines to monitor and evaluate the rabies program and 
its aims.  
Past efforts in this regard used a method highly unsuitable for dog population estimates, 
suggesting a much smaller dog population. LGUs estimated the dog population size of 
areas by surveying 10% of the human population. However, since 2016 LGU’s have 
started to implement Humane Society International’s proven method of surveying and 
estimating dog populations, as reliable dog numbers to achieve meaningful vaccination 
thresholds is crucial. 
 
In this report we discuss the results of a survey conducted to estimate the dog population 







Cebu City is located in an island in the Central Visayas region, and is a metropolitan city 
in the province of Cebu (Figure 1). It is one of the most populated cities in the Philippines, 
with a population of 922,611 (2015 census, Philippine Statistics Authority). With a total 
land area of 315.00 square kilometers (121.62 sq mi), it has a population density of 
2,900/km2 (7,600/sq mi). As of data from 2010, it has 195,461 households. 
 




Categorized as a first class, highly urbanized city, Cebu City is part of Metro Cebu, and 
is an important center for education, trade, and commerce in the Visayas islands (Figure 
2). It is also one of the most famous tourist destinations in the Philippines, making it a 
melting pot for different cultures and interesting innovations, attracting both local and 
foreign tourists. 
 
Despite the efforts and efficiency of Cebu City Department of Veterinary Medicine and 
Fishery (DVMF), the city’s veterinary office, the city remained on the list of cities with the 
highest reported animal rabies cases in 2016. Based on a report from the Bureau of 
Animal Industry (BAI), Cebu City had 20 reported positive animal rabies cases in 2016, 
of which only 27.8% were tested positive for rabies. It makes the city a major contributor 
to Cebu Province’s top 3 ranking in 2016 animal rabies list. 
 
One of the priorities of the BAI is to have zero dog-mediated human rabies cases by 2020, 
and the bureau has partnered with Humane Society International (HSI) to conduct a dog 
population survey training for the veterinary offices of local governments in determined 
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priority areas. Cebu City was one of those local governments which were selected by the 
BAI, and because of its strategic location, was also chosen as one of the actual survey 
areas during the training.  
 






The objectives of the owned dog population survey conducted in Cebu City, Philippines 
were: 
1. To generate an accurate estimate of the owned dog population in Cebu City; 
2. Establish a baseline understanding of the owned dog population in the city to 
complement and improve the existing dog population management and rabies 
control programs 
3. To train the Cebu City Veterinary Office staff to conduct the survey and have 




The survey was conducted following the dog population survey training facilitated by HSI 
in partnership with the BAI. The survey utilized two applications for Android smart phones 
that are downloadable for free from the Google Playstore. These are Google Maps 





Photo 1. HSI staff training veterinarians and staff of various local government units 
selected by the BAI through lectures and hands-on exercises. 
 
Veterinarians and staff of the various local government veterinary offices, identified by the 
BAI as the priority areas, were trained by HSI staff (Photo 1). The trainees were taught 
how to design the survey, random selection of survey areas, as well as setting up the 
smart phones and the apps. The second part of the training focused on the apps and how 
to use them during the survey. Surveyors were also given tips on how to ask questions 
to get the most honest answers from the interviewees. After the day-long lectures and 
hands-on practice surveys, the actual survey was conducted by HSI staff, BAI personnel, 





Photo 2. HSI staff training the LGU vets and staff of veterinary offices through field 
exercises before the actual survey. 
 
The 80 barangays of Cebu City were divided into rural and urban areas based on human 
population density. Rural areas were those with human population below 5,000 per 
square kilometer. Urban areas were those with more than 9,000 humans per square 
kilometer. There were 30 rural barangays identified, and 50 barangays that were 
classified as urban. Furthermore, the barangays were also divided into North and South 
areas, with 46 barangays located north, and 34 barangays in the south. This gave us four 
identified categories which are North Rural (16 barangays), North Urban (30 barangays), 
South Rural (14 barangays), and South Urban (20 barangays) (Figure 3).  
 
Using the free online sample size calculator, Raosoft®, it was determined that 2,020 
households was the sample size needed to be surveyed to achieve a confidence level of 
95% for the owned dog population survey. There were 4 North Rural barangays, 5 North 
Urban barangays, 3 South Rural barangays, and 6 South Urban barangays that were 
identified and randomly selected using Microsoft Excel. Household sample size required 
to be surveyed per barangay varied from 40 to 240. This was dependent on the 
barangay’s population density, and the number and spatial distribution of households.  
 





Of the 18 barangays selected, 10 barangays required one team each, 5 barangays 
required two teams, and 3 barangays required three teams. Again, depending on the 
spatial distribution of the barangay as viewed from the satellite image of the map, sample 
selection was set to every 5th or 10th household. 
 
A systematic random sampling method was utilized for this survey. The group was divided 
into teams consisting of two people. For the first day of the actual survey, 13 teams were 
assigned to 7 barangays, with some barangays requiring two or three teams each. For 
the second day, the survey was done by 16 teams conducting the survey of the remaining 
11 barangays. Each team was assigned a barangay to survey, with 2 to 4 pre-marked 
survey points per team (Figure 4). These survey points were to serve as guides for each 
team to avoid overlapping areas with other teams, and to avoid going out of the set 
boundaries for each barangay of the city. The teams surveyed a set number of 
households per survey point by randomly selecting each household using a pre-assigned 
and fixed interval of every 5th or every 10th household. 
 
Figure 4. Sample of survey points assigned per barangay (shown here, urban Barangay 




The teams also followed a rule of counting households on one side only (left or right), to 
avoid selection bias. The surveyors also walked in a zigzag pattern, going through smaller 
streets as well as the major streets, to cover a larger portion of the survey area which is 
more varied and randomly selected, and therefore, a better representative of the 
households in each barangay. 
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The following information was obtained during the household survey: number of dog-
owning households, number of dogs per household, sex of the owned dogs, confinement 
status of the dogs, rabies vaccination status of the dogs, willingness of the owners to 
have their dogs vaccinated against rabies (if not yet vaccinated), sterilization status of the 




Photo 3. HSI staff and trainees setting up the apps on mobile phones, and conducting the 
actual household survey. 
 
After each day of the survey, the data collected by each team were extracted from each 
phone, and were analyzed thereon. Each team’s information from each barangay covered 
were checked for any errors to assure the accuracy of the survey. The numbers obtained 
for each barangay of Cebu City was derived from the resulting values of each 
representative barangays of North Rural, North Urban, South Rural, and South Urban. 
 
RESULTS AND DISCUSSION 
 
It is estimated from this survey that there are 167,263 owned dogs in Cebu City, which 
translates to 18.13 dogs per 100 humans (this is significantly higher compared to the old 
estimate of 92,261 dogs based on the old method). Estimates for rural and urban areas 
show that there are more dogs in rural Cebu City (20.35 dogs per 100 humans) then in 
urban Cebu City (17.68 dogs per 100 people) (Table 1). These estimates are derived 
from 400 households (240 from the North and 160 from the South) in rural areas, and 




























Rural 57 1.0 1.84 31,715 155,821 20.35 
Urban 46 0.8 1.78 135,548 766,790 17.68 
Cebu 
City Total    167,263  922,611 18.13 
*HH = household 
 
An accurate estimate of the dog population is crucial in eliminating rabies, because 
population immunity is achieved when a certain proportion of dogs (70%) is vaccinated.  
 
Based on the results, on average only 43.5% of the owned dogs were vaccinated against 
rabies in Cebu city. Vaccination coverage was higher in urban areas (52%) than rural 
areas (35%) (Figure 5). It appears that most of the rural areas had only limited access to 
private veterinary clinics, and had difficulties going to the city’s veterinary office. Even 
when the veterinary office conducts mass vaccinations per barangay, some remote 
households are hard to reach and sometimes inaccessible because of factors such as 
weather and road accessibility. The results suggest that the recommended 70% 
vaccination saturation has not been achieved in Cebu City, and better planning and 
effective implementation are required to improve the vaccination coverage (Table 2). 
 
Table 2. Summary table of dogs vaccinated against rabies and the willingness of owners 
for their dogs to be vaccinated. 
 
Density Category 
Percentage of vaccinated 
dogs 
Percentage of owners 
willing to vaccinate their 
unvaccinated dogs 
Rural 35% 91.5% 
Urban 52% 96.8% 
 
The willingness of owners of unvaccinated dogs to have their dogs vaccinated against 
rabies was overall high, ranging from 91.5% to 96.8%. This result can be credited to the 
effectivity of the information drives conducted by the city’s veterinary office. This also 
confirms that many people are aware of the dangers of rabies, but not all owners have 
prioritized having their dogs vaccinated, yet. Education campaigns should address this 








The results show that there are slightly more male dogs than female dogs in the 
population. 56.5% of the dog population is male (60% in rural and 53% in urban areas), 
and 43.5% is female (40% in rural and 47% in urban areas). Of the estimated 75,716 
female dogs, an estimated 3,655 dogs were sterilized, which translates to only 4.83%. 
There are slightly more male dogs sterilized, with 9,582 out of the estimated 91,547 male 
dogs (10.47%). Compared by survey category sterilization rates varied significantly 
(Table 3). 
 
Table 3. Percentage of sterilized female and male dogs as well as estimated total 



















Rural 12,529 1,128 9 19,186 3,070 16 
Urban 63,187 2,527 4 72,361 6,512 9 
Cebu 




















There is some indication that sterilization combined with vaccination campaigns can 
stabilize a population and help sustain a higher level of vaccination coverage. In Jaipur, 
the rapidly expanding capital of Rajasthan with a population of over 2.5 million people, 
Help in Suffering (HIS) started a pilot ABC program in 1994. On average, HIS has 
sterilized between 2,000-2,500 female street dogs every year starting in the Pink city and 
expanding outwards (Hiby, 2007). HIS, in collaboration with the Jaipur Municipal Council, 
sterilized and vaccinated 70,000 dogs between 1995 and the end of 2009 (Hiby et al., 
2011).  Population surveys in Jaipur indicated that 65.7% of female dogs and 5.8% of 
males (some prepubescent males were included but the program concentrated on 
females) had been covered through ABC (Reece and Chawla, 2006). Vaccination 
coverage of the whole population was 35.5%, not including a few animals that were 
vaccinated only (Reece and Chawla, 2006). Biannual street counts showed a slow but 
steady decline in the number of dogs on the street (28% decrease overall by 2005 – 
Reece & Chawla, 2006) but a rapid increase in the percentage sterilized over the first few 
years.  The sterilization rate has now stabilized at around 70% (Hiby, 2007) but the street 
dog population has now declined by around 50% since the start of the program.  
 
Reece and Chawla (2006) conclude that the combined sterilization and vaccination 
procedure of the ABC program may be an effective and humane method for controlling 
rabies in endemic areas with large populations of community dogs, and may also create 
a more stable, smaller street dog population. Furthermore, the cases of human rabies in 
the main government hospital declined to zero in the program area while there was no 
change in human rabies cases in the non-program areas (Reece & Chawla, 2006). The 
benefit of combining vaccination and sterilization programs is becoming more apparent. 
 





% WILLING TO 
STERILIZE               






STERILIZE               
( MALE ) 
Rural 91% 63.2 84% 60.7 
Urban 96% 40.6 91% 48.1 
 
 
The results of the survey demonstrate that the majority of dogs are unsterilized (Table 4). 
Overall 95.17% of the female dogs and 89.53% of the male dogs were not sterilized at 
the time of the survey. In both rural and urban barangays, the proportion of unsterilized 
owned female dogs was slightly higher than males, with 91% females and 84% males in 




The owners’ willingness to have their dogs sterilized was relatively high. In rural areas, 
63.2% unsterilized female dog owners were willing to have their dogs sterilized, and 
60.7% unsterilized male dog owners. The results were lower in urban areas, with only 
40.6% and 48.1% unsterilized female and male dog owners willing to have their dogs 
sterilized.  
 
The relatively high numbers of dog owners interested in sterilizing their dogs is 
encouraging and should be used to support rabies prevention programs. This information, 
combined with the information on high-risk areas, will be a good tool for improving the 
dog sterilization coverage of Cebu City. Furthermore, rabies information campaigns can 
include the benefits of spaying and neutering dogs to educate and encourage more 
owners to have their dogs sterilized. However, it is recommended to conduct further 
studies to explore what factors might play a role why dog owners keep their dogs 
unsterilized. 
 
Confinement of dogs plays a vital factor in rabies transmission. Owned dogs should 
ideally be confined at all times to prevent rabies from spreading in case a rabid dog is 
present in the population. However, confinement data can also suggest how well dogs 
are taken care of by the owner (Figure 7). 
 
Figure 7. Percentage of confined and unconfined dogs in the survey area by sex and 







































More dogs were confined in urban areas than in rural areas. Only 21.5% of dogs in rural 
areas were confined compared to the 56.7% confined dogs in urban areas. Furthermore, 
female dogs were slightly more likely to be confined in both rural and urban areas. In 
summary, 517 out of the 947 (54.59%) male dogs recorded were unconfined. An average 
of 63.5% for rural and urban areas. On the other hand, 371 of the 773 (47.99%) female 
dogs were reported to be unconfined. On average of 57.25% for rural and urban areas.  
 
Based on the WHO Expert Consultation on Rabies in 2013, the local ecology of the dog 
population should be taken into consideration when planning for vaccination programs. 
Factors including degree of ownership (owned and confined, owned and roaming, 
community-owned, or ownerless) should be considered. It was also recorded in studies 
that the human deaths due to rabies were highest in developing communities in Africa 
and Asia where the domestic dog populations were predominantly free-roaming. 
Therefore, having this information is important in making sure that there is maximum 
delivery of vaccines to each of the target dog populations using the best methods and 
strategies.  
 
CONCLUSION AND RECOMMENDATIONS 
 
This study was conducted to generate a baseline estimate of the owned dog population 
in Cebu City, Philippines. Additionally, we estimated the current rabies vaccination 
coverage, sterilization proportions of owned dogs, confinement levels, as well as the 
willingness of the owners to have their dogs vaccinated and sterilized. The collected data 
will be helpful to develop a strategy to implement an effective mass dog vaccination and 
dog population management program in Cebu City. 
 
Results show that the 70% vaccination saturation was not reached in rural as well as 
urban areas, with coverage of 35% and 52% respectively. Most owners were, however, 
willing to have their dogs vaccinated (overall 94.15%). Sterilization rates were as low as 
9% (rural) and 4% (urban) in female dogs, and slightly higher with 16% (rural) and 9% 
(urban) in male dogs. Owners were a little more hesitant to have their dogs sterilized 
compared to vaccinated.  
Overall 48.37% of the dogs surveyed were confined, with female dogs reaching up to 
52.01% and males 45.41%. Moreover, confinement was higher in urban areas (56.7%) 
than in rural areas (21.5%). 
 
Besides a strategic vaccination program based on the new estimates discussed in this 
report, we recommend campaigns and education programs aiming to eradicate rabies in 
Cebu City. Both should include a strong focus on responsible dog ownership and human 
behavior change to create a sustained rabies program. Further research in regards to 
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knowledge, attitude and practices should, however, be conducted to inform such 
campaigns. Dogs are still kept relatively free roaming, although claimed by a household, 
and sterilization rates are low in rural as well as urban areas. Both are crucial factors to 
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Guba 4,771 4,976 1,198 8.2827 601 1013 NR 
Binaliw 2,722 3,417 626 5.6520 605 695 NR 
Pulangbato 5,539 5,988 1,251 6.3833 938 1219 NR 
Taptap 1,741 2,093 418 4.3163 485 426 NR 
Cambinocot 2,658 3,099 619 6.9706 445 631 NR 
Adlaon 3,647 4,028 848 12.0608 334 820 NR 
Paril 1,412 1,479 296 4.3459 340 301 NR 
Agsungot 1,981 2,290 461 5.2177 439 466 NR 
Mabini 1,649 1,909 371 4.7061 406 389 NR 
Bacayan 14,021 15,919 3,286 0.7584 20990 3240 NR 
Malubog 2,441 2,568 507 5.5062 466 523 NR 
Pit-os 5,185 6,244 1,248 1.5855 3938 1271 NR 
Sirao 3,871 3,456 857 12.0995 286 703 NR 
Lusaran 2,530 2,931 568 6.1806 474 597 NR 
San Jose 5,704 6,870 1,138 2.8684 2395 1398 NR 
Budla-an 5,100 5,316 1,037 6.8230 779 1082 NR 
Tagba-o 1,951 1,767 425 9.1493 193 360 SR 
Sapangdaku 6,904 7,594 1,525 10.7931 704 1546 SR 
Tabunan 1,951 2,138 440 15.0608 142 435 SR 
Pung-ol Sibugay 2,357 2,556 509 7.6582 334 520 SR 
Sinsin 2,111 2,161 468 8.2268 263 440 SR 
Bonbon 5,014 5,632 1,044 11.8346 476 1146 SR 
Sudlon II 3,579 3,913 764 26.1320 150 796 SR 
Babag 4,451 4,452 977 3.1099 1432 906 SR 
Toong 3,986 4,178 773 10.1374 412 850 SR 
Buhisan 13,032 14,977 2,699 7.0203 2133 3048 SR 
Kalunasan 22,737 26,756 4,535 5.3163 5033 5446 SR 
Buot Taup 2,203 2,475 446 5.8243 425 504 SR 
Sudlon I 2,461 2,777 521 13.4721 206 565 SR 
Pamutan 1,807 1,862 372 7.7704 240 379 SR 
Suba Pasil 9,628 11,026 2,269 0.0810 136123 1949 SU 
Pasil 8,591 8,593 2,005 0.0922 93200 1519 SU 
Duljo 16,387 17,664 3,442 0.4160 42462 3122 SU 
Inayawan 28,329 30,707 6,129 2.5365 12106 5428 SU 
Basak Pardo 17,756 19,415 3,793 0.7453 26050 3432 SU 
Calamba 12,417 11,177 2,773 0.4330 25813 1976 SU 
Tisa 35,600 37,766 7,591 2.0615 18320 6676 SU 
Labangon 31,643 33,477 6,772 1.1823 28315 5918 SU 
Mambaling 32,162 32,564 6,798 0.6176 52727 5756 SU 
Punta Princesa 22,270 22,369 4,777 2.0394 10968 3954 SU 
Pahina San 
Nicolas 
1,409 3,196 435 0.0744 42957 565 SU 





34,313 35,422 7,553 1.1959 29620 6262 SU 
Cogon Pardo 7,805 21,276 2,432 0.5102 41701 3761 SU 
Sawang Calero 7,831 8,259 1,532 0.2232 37003 1460 SU 
Guadalupe 60,400 61,238 13,720 7.3982 8277 10825 SU 
Bulacao 26,820 30,450 5,859 2.4660 12348 5383 SU 
San Nicolas 
Proper 
6,240 6,694 1,537 0.2815 23780 1183 SU 
Poblacion Pardo 12,103 12,596 2,621 1.6844 7478 2227 SU 
KInasang-an 14,382 15,185 3,114 1.2776 11886 2684 SU 
Capitol Site 15,308 11,307 3,801 0.5375 21036 1999 NU 
Zapatera 3,317 3,146 728 0.2953 10654 556 NU 
San Roque 4,870 4,444 1,189 0.4689 9478 786 NU 
Apas 22,566 24,591 4,925 2.0397 12056 4347 NU 
T. Padilla 8,113 7,646 1,871 0.1548 49393 1352 NU 
Ermita 8,291 8,451 1,843 0.2042 41386 1494 NU 
Kamagayan 2,061 2,170 482 0.1181 18374 384 NU 
Parian 1,503 1,574 440 0.0984 15996 278 NU 
Sambag II 13,526 11,223 3,401 0.4515 24857 1984 NU 
Sambag I 11,865 13,434 3,045 0.5129 26192 2375 NU 
Luz 16,923 18,313 4,127 0.3114 58809 3237 NU 
Carreta 11,211 12,557 2,821 0.1690 74302 2220 NU 
Lahug 35,157 38,584 8,036 5.5587 6941 6820 NU 
Busay 11,335 13,048 2,478 5.0911 2563 2306 NU 
Tinago 6,554 6,743 1,555 0.2440 27635 1192 NU 
Tejero 15,204 14,496 3,466 0.2681 54069 2562 NU 
Kasambagan 8,389 8,428 1,994 1.8943 4449 1490 NU 
Mabolo Proper 21,842 22,008 5,503 1.5318 14367 3890 NU 
Sto. Niño 1,568 1,213 370 0.2970 4084 214 NU 
Banilad 9,903 7,890 2,003 2.5760 3063 1395 NU 
Kamputhaw 21,765 20,030 5,373 1.3563 14768 3541 NU 
Kalubihan 563 866 150 0.1503 5762 153 NU 
Talamban 28,278 32,139 6,484 3.3303 9650 5681 NU 
Cogon Ramos 3,337 3,339 872 0.2620 12744 590 NU 
Day-as 4,851 4,817 1,096 0.1342 35894 852 NU 
Sta. Cruz 2,522 2,316 817 0.2607 8884 409 NU 
Pahina Central 5,227 5,258 1,198 0.2626 20023 929 NU 
San Antonio 2,010 1,928 652 0.1278 15086 341 NU 
Lorega San 
Miguel 
11,178 11,873 2,607 0.2045 58059 2099 NU 
Hipodromo 9,673 9,684 2,130 0.7431 13032 1712 NU 
*HH – households; NSO – National Statistics Office 
 
Legend: 
NR – North, Rural 
SR – South, Rural 
SU – South, Urban 
NR – North, Urban 
 
 
 
